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Abstract
Excess body weight is, in itself, not a disease that requires intervention. When excess weight negatively impacts health, 

RQO\�WKHQ�VKRXOG�UHGXFWLRQ�RI�H[FHVV�ZHLJKW�EHFRPH�PHGLFDOO\�LQGLFDWHG��%RG\�0DVV�,QGH[��%0,��KDV�EHHQ�WKH�VROH�GH¿QLQJ�
measure of obesity and consequently the risk for Cardiometabolic Disorders (CMDs) associated with excess body fat. However, 
BMI carries numerous limitations that could cause false reassurance to those with a normal BMI and unnecessary anxiety or 
needless interventions to those with an increased BMI. The authors propose revisiting the utilization of BMI in medical practice, 
LQFOXGLQJ�WKH�UHPRYDO�RI�%0,�YDOXHV�IURP�WKH�GH¿QLWLRQ�RI�REHVLW\��:H�DOVR�SURSRVH�D�VLPSOH�FODVVL¿FDWLRQ�RI�REHVLW\�EDVHG�RQ�
body shape. Finally, we advocate for renaming the patient-insensitive terms “Obese” and “Obesity”.

Introduction
%RG\�0DVV�,QGH[��%0,��ZDV�¿UVW�LQWURGXFHG�E\�WKH�%HOJLDQ�

mathematician, Adolph Quetelet, in 1832 for the statistical purpose 
of studying populations. BMI is a formula of the total body weight 
(in kilograms) divided by height squared (in meters) [1]. BMI 
was initially called Quetelet’s Index and was never intended as a 
quantitative measure of body fat nor human health [1]. It was not 
until the mid-twentieth century that BMI was incorporated into 
medicine,,  by international organizations including the World 
Health Organization (WHO)[2]. The utilization of BMI as the sole 
measure of obesity and obesity-related disorders carries numerous 
OLPLWDWLRQV�� PRVW� VLJQL¿FDQWO\� LQ� D� ODUJH� VHFWLRQ� RI� IDOVHO\�
diagnosed obese-but-healthy people and an equally large section 
of people with CMDs lurking under the false premise of normal 
BMI. The authors describe BMI as bad medical information for 
the following reasons:

Bodyweight Composition Bias

BMI is incapable of differentiating between the weight of 
WKH�GLIIHUHQW�ERG\�VWUXFWXUHV��VXFK�DV�IDW��ERQH��PXVFOHV��DQG�ÀXLG��
As a result, the BMI of a healthy muscular person could be the 
same as, or higher, than that of an ill obese person.

Adipose Tissue Distribution Bias 

,Q� ������ 'U�� -HDQ� 9DJXH� ZDV� WKH� ¿UVW� WR� LQWURGXFH� WKH�
associations between fat distribution phenotype and health. They 
described the android body type as having an increased risk related 
to the development of CMDs, when compared with the gynecoid 

body,  even at the same BMI [3]. The authors of the current paper 
DUH�SURSRVLQJ�D�VLPSOH�REHVLW\�FODVVL¿FDWLRQ�EDVHG�RQ�'U��9DJXH¶V�
description of body shapes and fat distribution (Figure 1).

Figure 1: Hypothetical body shapes according to Dr. Vague.

BMI value does not consider the nature of the excess fat. 
Subcutaneous Adipose Tissue (SAT) is not only harmless but could 
also be cardio-protective compared with Visceral Adipose Tissue 
(VAT). Several studies report that the lower ratio between VAT and 
SAT, the lower the risk of CMDs [4]. A 201  measured the ratio of 
VAT and SAT via CT scan . The researchers found that, as the VAT-
SAT ratio increased, so too did the risk of CMDs [4]. Normalizing 
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the elevated BMI values became the target of obesity treatment to 
reduce the medical risk associated with high BMI. However, when 
surgeons performed large volume liposuctions (20-40% of excess 
body fat), mostly from the midsection, they noted no improvement 
RI�&0'�ULVN�RU�PHWDEROLF�SUR¿OH�>�@��7KLV�VXJJHVWV�WKDW�UHGXFWLRQ�
of the total fat mass does not reduce the individual risk of CMDs. 
At the same time, several studies have shown associations between 
BMI, other measures of adiposity (such as waist circumference), 
and CMD risk, as well as increased risk of cardiovascular disease. 
7KLV�DUHD�RI�UHVHDUFK�UHTXLUHV�IXUWKHU�LQYHVWLJDWLRQ�DQG�FODUL¿FDWLRQ�
so that evidence-based public health programs can be developed, 
and health care professionals can effectively support their patients 
to make decisions about their weight.

Height Bias

Height is not a risk factor for, nor protects against, CMDs. 
However, adding height into the BMI formula could falsely 
“dilute” excess weight in tall individuals. While being short could 
H[DJJHUDWH�D�QRUPDO�ZHLJKW�WRZDUGV�EHLQJ�FODVVL¿HG�DV�REHVH�

Gender Bias

Men and women differ metabolically, hormonally, and 
genetically. That leads to a vast difference in their own risk of 
developing CMDs regardless of the BMI.

Racial Bias

BMI differs according to race. For example, Asian 
populations are considered obese at a lower BMI when compared 
with White or Black populations.

Age Bias

BMI does not address obesity duration or the age of onset, 
both factors that could impact CMDs risk. Exposure to a lower 
BMI for a long duration could be more detrimental to health than 
the new onset of a higher BMI. Age bias is more prominent in 
females. A premenopausal female in her forties with a BMI of 30 
ZLOO�KDYH�D�VLJQL¿FDQWO\�ORZHU�ULVN�RI�&0'V�WKDQ�VKH�ZRXOG�ZLWK�
the same BMI when postmenopausal. Above 65 years of age, the 
association between all-cause mortality and BMI was found to be 
U-shaped with the lowest mortality in those considered overweight 
between 24.0 and 31 and the highest mortality when BMI is lower 
than 23 or indicative of obesity [6].  

Discussion
BMI is a convenient and non-invasive measure of body 

weight. The utilization of BMI in medicine carries multiple 
limitations that patients and healthcare providers should be aware 
of when interpreting BMI values. Waist Circumference (WC) and 
Waist-To-Hip Ratio (WHR) were introduced to overcome some 
of the limitations of BMI. Additionally, when BMI values were 

compared with Waist Circumference (WC) and Waist-To-Hip 
Ratio (WHR) in patients with cardiometabolic disorders, BMI was 
the least associated parameter to either health or disease, while 
WHR was the most accurate [7]. Furthermore, among cardiac 
patients with normal BMI, there was an increased risk for in-
hospital complications, cardiac death, and one-year mortality when 
compared with obese cardiac patients, giving rise to the “obesity 
paradox” phenomenon [8]. Statistically, one-third of individuals 
with an increased BMI have a completely healthy metabolism [9]. 
It serves no purpose to cause such a large population unnecessary 
anxiety or lead them to undergo any weight loss intervention 
which could trigger body image dissatisfaction and potential 
eating disorders in an attempt to normalize what is already normal. 
While one-third of individuals with normal BMI have at least 
one CMDs giving rise to the state of normal-weight obesity [9]. 
Cardiometabolic disorders could rightly be related to body fat and 
its location, thus, the authors of the current paper suggest renaming 
the “Obesity Paradox” the “BMI Paradox”.

1RWDEO\�� REHVLW\� LV� SRRUO\� GH¿QHG� DQG� IXUWKHU� UHVHDUFK� LV�
QHHGHG�WR�¿QG�D�FRQYHQLHQW�\HW�DFFXUDWH�PHWKRG��XQWLO�WKHQ�:+5�
appears to be the most accurate method. Total body weight and 
%0,�VKRXOG�EH�VHSDUDWHG�IURP�WKH�ULVN�RI�&0'V��$�QHZ�GH¿QLWLRQ�
DQG�FODVVL¿FDWLRQ��EDVHG�RQ�KHDOWK�ULVN��LV�ZDUUDQWHG��7KH�DXWKRUV�
VXJJHVW� UHQDPLQJ�REHVLW\�DV�DGLSRVLV�DQG�D�VLPSOH�FODVVL¿FDWLRQ�
(Table 1) based on body shape and excess fat distribution (Figure 
1). A normal BMI has the potential to cause false reassurance, while 
an increased BMI might cause needless anxiety. The authors call 
on sending the 200-year-old statistical formula of BMI to where it 
belongs, the museum of the history of medicine. At the same time, 
the term obese and obesity are perceived as derogatory  by the 
public and there is, therefore, a need to change the nomenclature to 
more patient-sensitive vocabulary  [10]. Other phrases have been 
assigned to the history books when they become unpalatable to the 
majority.

1 2 3

Terminology
External 
adiposis

Internal 
adiposis

Mixed adiposis

CMDs risk Low High Intermediate

Location Hips & thighs
Abdomen & 

face
Both

Body shape Gynecoid Android Combined

Table 1:�$GLSRVLV�&ODVVL¿FDWLRQ�

Acknowledgements
We thank Vanessa Gordon-Dseagu for excellent technical 

assistance and critical reading of the manuscript.



Citation: Abrahim M, Hand B (2021) Is it Time to Consider Body Mass Index as Bad Medical Information (BMI)? J Obes Nutr Disord 06: 145. DOI: 10.29011/2577-2244.100045

3 Volume 06; Issue 01

J Obes Nutr Disord, an open access journal
ISSN: 2577-2244

References
1. Quetelet A (1832) Research on the weight of man at different ages. 

New memoirs of the Royal Academy of Sciences and Belles-Lettres 

of Brussels 7: 1.

2. Anon (2020) Obesity. 

3. Vague J (1956) The degree of masculine differentiation of obesities: 

a factor determining predisposition to diabetes, atherosclerosis, gout, 

and uric calculous disease. Am J Clin Nutr 4: 20-34.

4. Kaess BM, Pedley A, Massaro JM, Murabito J, Hoffmann U, et al. 

(2012) The ratio of visceral to subcutaneous fat, a metric of body fat 

distribution, is a unique correlate of cardiometabolic risk. Diabetologia 

55: 2622-2630.

5. Klein S, Fontana L, Young VL, Coggan AR, Kilo C, et al. (2004) 

Absence of an effect of liposuction on insulin action and risk factors for 

coronary heart disease. N Engl J Med 350: 2549-2557.

6. Winter JE, MacInnis RJ, Wattanapenpaiboon N, Nowson CA (2014) 

BMI and all-cause mortality in older adults: a meta-analysis. Am J Clin 

Nutr 99: 875-890.

7. Czernichow S, Kengne AP, Huxley RR, Batty GD, Galan BD, et al. 

(2011) Comparison of waist-to-hip ratio and other obesity indices as 

predictors of cardiovascular disease risk in people with type-2 diabetes: 

a prospective cohort study from ADVANCE. Eur J Cardiovasc Prev 

Rehabil 18: 312-319.

8. Gruberg L, Weissman NJ, Waksman R, Fuchus S, Deible R, et al. 

(2002) The impact of obesity on the short-term and long-term outcomes 

after percutaneous coronary intervention: the obesity paradox? J Am 

Coll Cardiol 39: 578-584.

9. Romero-Corral A, Somers VK, Sierra-Johnson J, Korenfeld Y, Boarin 

S, et al. (2010) Normal weight obesity: a risk factor for cardiometabolic 

dysregulation and cardiovascular mortality. Eur Heart J 31: 737-746.

10. Meadows A, Daníelsdóttir S (2016) What’s in a Word? On Weight 

Stigma and Terminology. Front Psychol 7: 1527.

https://eudml.org/doc/180536
https://eudml.org/doc/180536
https://eudml.org/doc/180536
https://www.who.int/health-topics/obesity%23tab=tab_1
https://pubmed.ncbi.nlm.nih.gov/13282851/
https://pubmed.ncbi.nlm.nih.gov/13282851/
https://pubmed.ncbi.nlm.nih.gov/13282851/
https://pubmed.ncbi.nlm.nih.gov/22898763/
https://pubmed.ncbi.nlm.nih.gov/22898763/
https://pubmed.ncbi.nlm.nih.gov/22898763/
https://pubmed.ncbi.nlm.nih.gov/22898763/
https://pubmed.ncbi.nlm.nih.gov/15201411/
https://pubmed.ncbi.nlm.nih.gov/15201411/
https://pubmed.ncbi.nlm.nih.gov/15201411/
https://pubmed.ncbi.nlm.nih.gov/24452240/
https://pubmed.ncbi.nlm.nih.gov/24452240/
https://pubmed.ncbi.nlm.nih.gov/24452240/
https://pubmed.ncbi.nlm.nih.gov/20628304/
https://pubmed.ncbi.nlm.nih.gov/20628304/
https://pubmed.ncbi.nlm.nih.gov/20628304/
https://pubmed.ncbi.nlm.nih.gov/20628304/
https://pubmed.ncbi.nlm.nih.gov/20628304/
https://pubmed.ncbi.nlm.nih.gov/11849854/
https://pubmed.ncbi.nlm.nih.gov/11849854/
https://pubmed.ncbi.nlm.nih.gov/11849854/
https://pubmed.ncbi.nlm.nih.gov/11849854/
https://pubmed.ncbi.nlm.nih.gov/19933515/
https://pubmed.ncbi.nlm.nih.gov/19933515/
https://pubmed.ncbi.nlm.nih.gov/19933515/
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.01527/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.01527/full

